CASE REPORT
he attenuated live Mycobacterium bovis (M. bovis) strain Bacillus Calmette-Guérin (BCG) was developed by Calmette and Guérin. The first use of BCG was in tuberculosis and malignant melanoma; it was administered intravesically in high-risk superficial bladder cancer for the first time in 1976. 1, 2 The BCG vaccine used in superficial bladder cancer and carcinoma in situ (CIS) treatment is thought to have an anti-tumor effect by forming T cell-related immunoreactivity in the bladder; more than 95% of patients respond well to this treatment. Intravesical BCG causes frequent local side effects such as pollakiuria, dysuria, and cystitis, which often heals without treatment. [2] [3] [4] Severe side effects include acute respiratory failure, septic shock, hemolytic uremic syndrome, disseminated intravascular coagulation, granulomatous hepatitis, pneumonia, and epididymoorchitis. [4] [5] [6] [7] These side effects are observed in <5% of patients. 4 The incidence of granulomatous hepatitis was 0.7-0.9%. 7, 8 In the case of granulomatous hepatitis, antituberculous treatment and steroid treatment are recommended. 8 This article presents a case of transurethral resection-bladder (TUR-M) and intravesical BCG that was made about a month ago in which the intravenous BCG was made mistakenly and discusses the clinical factors and treatment management for such cases.
A 69-year-old male patient who had no known disease other than hypertension was admitted to the hospital due to hematuria about three weeks ago. The patient was diagnosed with bladder cancer and went to surgery of TURB. During follow-up, the patient was deemed appropriate for intravesical BCG, but when the patient applied to the hospital for treatment the vaccine was administered intravenously instead of intravesically. Approximately 24 hours after the BCG administration, he applied to our emergency department for the onset of chills. The patient was admitted to our intensive care clinic with a preliminary diagnosis of BCG sepsis, information about all scientific and interventional procedures was given and the patient's and his relatives' approvals were obtained. Complete blood counts and biochemical values were as given in below (Table 1 ).
Blood and urine cultures were taken upon admission, chest X-ray was taken and echocardiography (ECG) was performed, and antituberculous treatment (INH, RIFAMPINE, and ETAMBUTOL) was started immediately. For hepatic function test, elevation N-acetylcysteine infusion was initiated with preservation. Patient who was hypotensive and febrile on admission was given 5 mg/kg pentaglobin infusion.
The infectious disease clinic was consulted because the patient showed subfebril fever and had a slight elevation in liver function tests. The infectious diseases clinic recommended follow up with close liver function tests and continuing medications.
Echocardiography showed EF 55% and no pathology such as abscess/vegetation/fistula structure was detected and the patient was followed up with daily liver function tests. When necessary, albumin replacement, fresh frozen plasma, and erythrocyte suspension were administered to the patient for supportive therapy.
The patient was followed up in our department for eight days in total, and no complications developed during the follow-up period. Patient whose liver function tests was normalized was discharged by recommending policlinic control of infectious diseases. Eight days after discharge, the patient was sent to the emergency department for high fever and elevated liver function tests. Consultation was sought regarding the patient's condition from the gastroenterology and infectious diseases departments and abdominal tomography (CT) were requested. In the CT, a 6 x 4 cm cystic lesion was found in the inferomedial neighborhood of the left kidney leaning against the psoas muscle; this was confirmed by dynamic MR and interpreted in favor of type-2 cyst hydatid. Hospitalization was recommended to the patient but he refused.
DISCUSSION
Bacillus Calmette-Guérin is a live-attenuated vaccine obtained from M. bovis strain. Intravesical BCG administration has been used for more than 30 years in non-invasive bladder cancer and carcinoma in situ (CIS) treatment. 9 Although this treatment is mostly reliable, there are local and systemic side effects. The incidence of side effects is unclear due to the lack of the clear definition of side effects and the failure to maintain regular recordings.
Rates vary between countries, but the local side effect rate is 0.1-0.5 in 1,000 and the incidence of systemic side effects is 1 in a million. 10 Side effects due to the BCG are rare and usually resolve without treatment. 11 Common side effects are: hematuria renal abscess, cystitis, bladder contracture, granulomatous prostatitis, epididymo-orchitis, and urethral obstruction. 4, 6 Local side effects of the BCG include inflammation in the urinary system as a result of being contaminated with BCG. 6 After BCG administration, local side effects may occur after the second or third administration and continue for approximately two days; they usually improve without treatment. 6 Systemic side effects are rare and include fever, BCG pneumonia, acute respiratory failure, hemolytic uremic syndrome, disseminated intravascular coagulation, granulomatous hepatitis, arthritis or arthralgia, rash, skin abscess, cytopenias, and sepsis. [3] [4] [5] [6] The use of BCG during bladder biopsy, transurethral resection of the prostate or bladder tumor, traumatic catheterization and simultaneous cystitis are risk factors that increase the incidence of systemic side effects. Immunosuppressive drug use, diabetes mellitus, and genetic factors are also important risk factors. 3 Our patient was diagnosed with bladder cancer and went to surgery of TURB. During his treatment, patient should have deemed appropriate for intravesical BCG, but the vaccine was administered intravenously instead of intravesically.
There are over 5,000 publications worldwide related to the BCG. Among these, 28 adults with disseminated disease due to BCG have been identified. Twenty-four patients had a congenital disease or AIDS that caused immunosuppression, and 20 of these patients died despite anti-tuberculosis treatment. No significant immunosuppression was observed in the remaining four patients; they continued their lives as a result of treatment with various antituberculosis drugs. 10 BCG cases occurring after the accidental administration either IV or IM is very rare. After the accidental IV administration of BCG; sepsis and disseminated BCG infection was seen in one case, which was treated successfully with antituberculous therapy consisting of isoniazid, rifampicin, and ethambutol plus methylprednisolone. 12 Patient who presented in our paper have accidental IV administration of BCG.
Headache, sweating, and fever have occurred with the accidental intramuscular use of four doses of BCG prescribed for intravesical use. Severe pain in the hypogastric region, pain at the injection site and induration developed three days after application. Despite the presence of active infection in this patient and no evidence of active respiratory system infection on chest X-ray, antituberculous therapy containing isoniazid and rifampin was administered prophylactically. 13 Our patient have low blood pressure, high fever such as in the literature. He had moderate-good conscious, oriented, cooperative. Respiratory voices are equally involved in respiration in both hemi thoraces, no rales-rhonchi.
In another case previously susceptible to tuberculin, the accidental IM application of BCG resulted in a serious local reaction that lasted quite a while; antituberculosis therapy was also used in this case. 14 Another case in the literature is a 13-year-old patient with bladder dystrophy who was prescribed human chorionic gonadotropin (HCG) therapy before an interventional procedure. In total, of six doses of HCG ampoules were recommended to the patient, the prescription was written as β-HCG rather than HCG, and the pharmacy officer accidentally gave the patient six ampoules of BCG; six ampoules of intravesical BCG were administered IM twice a week for three weeks. After the first injection, the patient experienced fever and chills, but thought that was ordinary and all drugs were used. Two months after treatment, disseminated mycobacterium infection was considered in the patient who applied to the hospital with pancytopenia fever and urea-creatinine elevation. The patient was treated with isoniazid, ethambutol, and rifampin and was cured. 15 Antituberculous treatment (INH, RIFAMPINE, and ETAMBUTOL) was started immediately to our patient. N-acetylcysteine infusion was initiated and were given 5 mg/kg pentaglobin infusion for ongoing sepsis.
Intravesical BCG is a very useful treatment for bladder cancer. However, if it is administered by the wrong method and route, it can become a mortal toxin. Health personnel and patients should be clearly informed about how they will apply BCG therapy and they should be told to consult a doctor if the experience any side effects.
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